A prospective study on 23 patients with American visceral leishmaniasis (VL), comparing clinical and laboratory parameters of 14 children (mean age of 3.85 ± 3.39 years) to nine adults (27.4 ± 10.90 years) was performed in São Luís, Maranhão, Brazil, between August 2000 and July 2002. Data were collected at entrance (day 0), end of treatment, as well as 120 and 210 days after treatment using a protocol chart containing patient identification, clinical and laboratory data. N-Methylglucamine antimonate administered at the dose of 20 mg/Sb 5+ /kg/day for 20-30 days was successfully used in all patients. Patients were followed for 1 year after treatment, and no relapses were observed. A prolonged duration of the disease, lymphadenopathy and bleeding predominated in adult patients, while hepatomegaly and skin-mucosal pallor were more frequent in children. Disease was longer and more severe in adults than in children. Although both groups exhibited a trend toward normalization of hematological and biochemical parameters, more children returned sooner to normal values than adults. Difference in clinical or laboratory parameters between children and adults did not indicate the need for different clinical or therapeutic approaches.
. In some Andean countries (Venezuela, Colombia, Ecuador, Peru and Bolivia) VL is rare. In Venezuela VL incidence was 0.2 cases per 100,000 inhabitants in 1998 (Davies et al., 2000) . VL affects individuals of different ages, but a predominance in adults has been observed in southeast Asian countries (Ashford et al., 1992) .
In Brazil, the disease preferentially affects children younger than 10 years and 75% of cases occur in those younger than 5 years (Araújo Sobrinho et al., 1999; Brasil et al., 2004) . According to the Brazilian Ministry of Health, from 1984 to 2002 there were 48,455 VL cases. Mean number of cases per year was 3500 and lethality was 6.0%. Incidence rate up to 20.4 cases per 100,000 inhabitants has been observed in some places. Nearly 66% of the cases occurred in four Brazilian states (Bahia, Ceará, Piauí and Maranhão) . In 2003 the prevalence in Maranhão state was 15 cases per 100,000 and reduced to 10.3 cases per 100,000 in 2004 (Werneck et al., 2002; Brasil et al., 2004) .
Differences in clinical presentation and severity have been reported between VL in children and adults (Hohenschild and Feldmeier, 1995) . These studies however compare cases from different regions and alterations arising from the infectivity and antigenicity of the Leishmania parasite and/or from diverse immune capacity and natural or acquired resistance due to genetic differences of the host may play a role in the reported differences.
In view of the importance of VL in Brazil and the differences that might exist between different age groups, the aim of the present study was to analyze clinical and laboratory profile of children and adults with the disease.
Materials and methods
A prospective study was conducted on 23 patients with VL, including 10 patients seen at hospitals belonging to the Brazilian public health system (SUS), and 13 patients seen at the Infectious and Parasitic Diseases outpatient clinic at the Federal University of Maranhão (UFMA), São Luís, MA, Brazil. The study was performed between August 2000 and July 2002. The study was approved by the Research Ethics Committee of "Hospital Universitário Presidente Dutra", and all patients or responsible persons signed a free informed consent form.
Included in the study were patients living in the municipalities of São Luís Island (São Luís, São José de Ribamar, Paço do Lumiar and Raposa), who had not started VL treatment, and who agreed to participate in the study. Excluded were patients who did not adhere to regular follow-up defined as attendance of the scheduled return visits.
Diagnosis was confirmed by identification of amastigote forms of Leishmania sp. in Giemsa-stained smears of bone marrow aspirates.
All patients received N-methylglucamine antimonate (Glucantime ® ) as the drug of first choice at the dose of 20 mg/Sb 5+ /kg/day (maximum dose of 810 mg/day), intravenously, over a period of 20-30 days (Brasil et al., 2004) . Two adult patients complained of myalgia at the beginning of treatment but discontinuation of the drug was not required. One pregnant patient was treated with amphotericin B at the dose of 1 mg/kg/day for 14 days (Thakur et al., 1999; Caldas, 2004) . Patients with marked anemia (3+/4+ hypopigmented and/or hemoglobin ≤5 g/dl), hemorrhagic phenomena, severe diarrhea, impaired general and/or nutritional status, and associated infection or disease were treated with 20 mg/Sb 5+ /kg/day for 30 days in hospitals and the remainder in outpatient clinics. Patients in the initial phase of the disease were treated in outpatient facilities with the same dosage for 20 days.
Data were collected using a standard protocol chart containing the following information: identification, presence of animals in the dwelling and neighborhood, clinical complaints, physical exam, and the results of laboratory tests performed before (day 0) and after therapy (30 days). All patients underwent clinical-evolutive follow-up every 10 days during treatment, monthly up to 3 months after treatment, and then every 3 months until completing 12 months. Clinical assessment consisted of recording the symptoms reported by the patient or responsible person and complete clinical examination including measurement of spleen and liver size and weight. All patients underwent anti-HIV antibody test to investigate possible co-infection. Only one patient was positive and was excluded from the study.
Data were analyzed with the EPI-INFO version 6.04 b (CDC, Atlanta, USA) and GraphPad Prism version 2.0 (GraphPad Software Inc., 1995) programs. The mean and standard deviation were calculated for the variables age and time of residence. The absolute frequency was considered for the following epidemiological variables: living in an endemic area, presence of dogs, presence of foxes and sand flies, sick animals in the neighborhood, and a family history of kala-azar. Clinical variables such as fever, splenomegaly, hepatomegaly, skinmucosal pallor, cough, diarrhea, adenomegaly, bleeding, pneumonia, and intestinal worms are reported as absolute frequency before treatment. These variables were compared between children and adults by the chi-square test, and Fisher's test was used when the expected frequency was lower than five.
Percent variation was calculated for some variables with different normality parameters per age group: liver and spleen size, weight, and hematological and biochemical data. Percent variation was calculated as the final value minus the initial value divided by the initial value and the result is reported as proportion, which, multiplied by 100, gives the percentage. The initial value corresponds to data obtained before treatment (day 0) and the final value corresponds to data obtained at the end of treatment (30 days). Negative percent variation indicates that the final value was lower than the initial value, and positive variation indicates the opposite. The unpaired Student's t-test was used to compare these variables between children and adults.
For comparison of the laboratory tests before and after treatment in each group, the paired Student's t-test was used when the results showed a normal distribution and the nonparametric Wilcoxon test for paired observations was used when the distribution was not normal. Normality was determined with the Shapiro-Wilk test. A P-value ≤0.05 was considered to be statistically significant.
Results
Twenty-three patients with a classical picture of kalaazar were analyzed prospectively, including 14 (61%) children aged 1-9 years (mean of 3.82 ± 2.39), 78% of them younger than 5 years, and 9 (39%) adults (16-51 years, mean of 27.44 ± 10.90).
The male/female ratio was 1:1 in children and 1.2:1 in adults. With respect to occupation, the most frequent activities among adults were maid/housewife (33%), grocer (23%), guard, student, electrician, and without occupation (11% each). No significant difference in epidemiological variables was observed between children and adults ( Table 1) .
The duration of the disease from the onset of signs and symptoms to diagnosis was shorter in children (7.14 ± 8.58 weeks) than in adults (14.22 ± 9.62 weeks) ( Table 2) .
Reduction in spleen size was on average of 60% in children and 36% in adults whereas liver size reduction was 54% in children and 49% in the adult group at the end of treatment. It should be noted that all children had hepatosplenomegaly, and albeit reduced hepatosplenomegaly was observed in 60% of the patients who concluded treatment. Of these, 5% presented a palpable spleen (±3 cm from the left costal margin) at 120 days after treatment, which was no longer palpable by the sixth month of follow-up. With respect to weight, a mean increase of 8% was observed in the children's group and of 5% in the adult group at the end of treatment. However, weight gain was more marked at 120 days, with a mean of 141% in children and of 128% in adults. No significant difference in the duration of hospitalization, percent variation in spleen and liver size or percent variation in weight was observed between children and adults (Table 2) .
Regarding clinical aspects, hepatomegaly and skinmucosal pallor were more frequent in the children's group, while lymphadenopathy and bleeding (discrete melena and otorrhagia) predominated among adults. No significant difference was observed between the two groups regarding the frequency of fever, splenomegaly, cough, diarrhea, pneumonia or intestinal parasitosis (Table 2) . Most patients (90%) were without fever at the end of the first week of treatment.
With respect to hematological and biochemical findings, only 22% of the adult patients achieved normal standards at the end of treatment, and in the other patients these values returned to normal 120 days after treatment (Table 3) . Comparison of the two groups revealed no significant difference in terms of hematological or biochemical variables (Table 4) .
No relapses were observed in either adults or children during the 1-year follow-up period after treatment.
Discussion
The present work was conducted in order to identify potential clinical or laboratory differences in VL presentation between children and adults, with emphasis on differences which may have had an impact on diagnostic or therapeutic approaches. We took advantage of the occurrence of VL in these two age groups in the same geographic region, minimizing differences in genetic background of the human population, or diversity in parasite behavior as well as reducing differences in clinical care observed in distinct regions or countries. There were few differences in clinical and laboratory parameters between children and adults with VL. These differences did not indicate a need for different clinical or therapeutic management in these sub-groups.
Environmental changes have been associated with the epidemiological profile of kala-azar, with an increasing number of reports of outbreaks in urban and periurban areas, suggesting an adaptation of the vector and its ecosystem to these areas. In the present study, no differences in several variables representative of environmental exposure were observed between children or adults. The presence of both domestic (dog, Canis famil- iares) and wild reservoirs of the parasite (fox, P. vetulus or C. thous), as well as of the vector (L. longipalpis) was similar in both groups. Together with the precarious living conditions, these aspects render the environment prone to transmission of the disease (Lacerda, 1994; Caldas et al., 2001 Caldas et al., ,2002 . The duration of the disease from the onset of signs and symptoms to diagnosis was longer in adults, a finding probably due to the difficulty sometimes encountered by local health personnel in identifying the disease in adults since the disease is more frequent in children. Hohenschild and Feldmeier (1995) , in Germany, also found differences in mean duration of VL, where the disease lasted 1 month in children and 2.5 months in adults. Sud et al. (2004) in Asia found mean duration of the disease to be about 3.8 ± 3.4 months, and Collin et al. (2004) in Africa, observed the duration to be 2 months among adults. Singh et al. (1999) , in Nepal, observed mean duration in children to be lower than 6 months.
In Brazil mean duration of the disease among adults was longer than in other countries (14.2 ± 9.6 weeks), maybe because of delayed diagnosis. Earlier diagnosis of VL among adults would help curb mortality rate and decrease patients showing up in the advanced form of the disease.
The most marked findings in children with VL were hepatomegaly and skin-mucosal pallor. Children aged less than 3 years old normally present a palpable liver measuring approximately 3 cm (Carneiro-Sampaio and Grumach, 1992) what is probably responsible for the reported hepatomegaly in children with VL. Children are generally more susceptible to other infectious diseases, a fact explaining the presence of pneumonia in 5 (36%) children of the present series and supported by the relatively higher frequency of neutropenia and lymphocytosis in this group since neutrophils are cells of the first-line defense against bacteria.
Another sign predominating in children and confirmed by the hematological findings was skin-mucosal pallor. This result demonstrates the importance of complementary exams in the evaluation of patients with kala-azar. Cough was observed in 57% of children, generally being dry and persistent at the onset of the disease, remaining unchanged and disappearing at the end of treatment, characteristics suggestive of interstitial pneumonitis attributed to VL which sometimes is confused with other diseases, especially pneumonia (Andrade, 1959; Duarte et al., 1989) .
Diarrhea was observed in more than half of the patients studied, but no specific cause could be identified in some of them. This symptom disappeared during treatment, a finding suggesting Leishmania-induced enteritis (Zijlstra et al., 1992) . Adenomegaly is common in African and Asian kala-azar (Zijlstra et al., 1992) , but is mild in American VL. However, less pronounced adenomegaly was observed in six adults and two children of the present series. Al-Jurayyan et al. (1992) , studying 63 cases of VL, found small lymph nodes in the axillary, cervical and inguinal region of 14 (22%) patients. In contrast, Zijlstra et al. (1992) did not detect splenomegaly in 9% of patients with VL (2% children and 7% adults).
The most common clinical caractheristics of VL both among children and adults in Brazil were not so much different from what has been observed in other continents (Mittal et al., 1989; Singh et al., 1999; Sarker et al., 2003) . In American, European, Asian and African kala-azar the classic triad (fever, hepatosplenomegaly and skin-mucosal pallor) predominated.
Weight loss with various degrees of malnutrition was observed mainly in children, but the difference between children and adults was not statistically significant. This was also observed by Zijlstra et al. (1992) in Africa. VL may have contributed to aggravate malnutrition since most of the patients recovered 23% of their lost body weight by the end of the treatment.
Among the hematological alterations identified in the present sample, significant anemia was observed in most patients. This was also found by Rahim et al. (1998) , Sarker et al. (2003) in Asia, and Collin et al. (2004) in Africa. Hemoglobin concentration in children suffering from VL was lower than in adults as was also observed by Zijlstra et al. (1992) . This may only reflect normal differences in hemoglobin concentration between children and adults rather than meaningful clinical differences.
The reduction or absence of eosinophils was demonstrated in the two groups before treatment, but children showed eosinophilia at the end of treatment, indicating a good prognosis (Prata, 1957; Singh et al., 1999; Brasil et al., 2004) . However, it was necessary to take into account co-morbidity due to the presence of other parasitoses, a fact that can increase the percentage of eosinophils to over 20% (Prata, 1957; Rodrigues da Silva, 1957; Campos Jr., 1995; Caldas, 2004) , as observed in some children in the present series.
Total number of white blood cells varied from 600 to 10,800/mm 3 (mean = 3572/mm 3 ). Mean platelet count was 88,000/mm 3 . The majority of the patients also exhibited neutropenia and lymphopenia. The same finding has also been observed in Asia by Rahim et al. (1998) and Singh et al. (1999) among children and Sarker et al. (2003) among adults.
All patients showed an effective response to treatment with Sb 5+ , with progressive improvement in the presentation of the disease characterized by the disappearance of fever in the first week of treatment and subsequent improvement in general status, weight gain and regression of anemia, leukopenia and thrombocytopenia. At the end of the first trimester of follow-up, normalization of the hematological parameters and disappearance of hepatosplenomegaly were observed. Based on clinical and laboratory data during follow-up no treatment failure or relapse was observed in the patients studied.
In conclusions there were no significant differences in clinical or laboratory parameters between children and adults that would indicate different clinical or therapeutic management.
